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Global Warming
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to change at the time
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“There's one issue that will define
the contours of this century more
dramatically than any other, and
that is the urgent threat of a
Climate Change”

Barrack Obama
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Climate Change Scenario

| Global
\ Warming I Changes in Snow, Ice,
\ frozen ground

Changes in

weather pattern
and extreme e
weather events

Sea Level Rising




Top ten regions for climate change impacts on
biodiversity and Agriculture

e

GCMs
1 > 5

Intersecting agricultural
and habitat suitability loss

- Agricultural suitability loss

- Habitat suitability loss

Regional Priority
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O Global Priority
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Source: Hannah, Lee, Makihiko Ikegami, David G. Hole, Changwan Seo, Stuart HM Butchart, A. Townsend
Peterson, and Patrick R. Roehrdanz. "Global climate change adaptation priorities for biodiversity and food
security." PLoS One 8, no. 8 (2013): e72590.



limate Change and Biodiversity
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HOW YOU CAN HELP

e 1d s o eEar Shrink your carbon footprint to
CLIMATE CHANGE = OCEAN CHANGE U isa massive sink reduce greenhouse gases.
: that absorbs [
2 carbon dioxide
burning fossil : (€O, Although this Drive less.

fuels for heat

producing some : has slowed global
and energy Indostnel prodicts warming, it is also Reduce, reuse or recycle.
- ‘. raising liy fe deforestation changing ocean
| & lell' chemistry
—__ - Purchase energy-efficient
————————

|

appliances and lightbulbs.

Print less. Download more.
Use less water.

| Do your part to help improve
i Warming Ocean Sea Level Rise £ % Changesin .t :' . Changesin Altered Ocean Currents  Ocean Acidification BRAZGCURLIEIRIETS HLeTale ({1
%' Storm Patterns *  Precipitation - i
D P H Reduce the use of lawn and
Increased runoff garden chemicals.
stronger, more of freshwater, change in connectivity reduction in pH
thermal stress sedimentation frequent starms ?ggg_’;z’;‘ez‘ & temperature regimes levels £ DO NOT dump household

chemicals in storm drains.
pollutants

Choose sustainable seafood.
www . FishWatch.com

Learn about good reef
etiquette and practice it
when in the water,

Volunteer for beach and
waterway clean ups.

Impacts are immediate and long term, direct and Indirect - A weakened coral is vulnesrabls
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) /@ B Climate Change and Human Health

W Heatwaves —
Nature’'s Silent Killer

Source: NEWS.COM.AU
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Source: Guo, Y., Gasparrini, A., Li, S., Sera, F., Vicedo-Cabrera, A. M., Coelho, M. D. S. Z. S, ... & Overcenco, A. (2018).
Quantifying excess deaths related to heatwaves under climate change scenarios:
A multicountry time series modelling study. PLoS medicine, 15(7), €1002629.

1 o "V ;



Summary of Climate Change impacts on Human Health

EFFECTS OF CLIMATE CHANGE

I "

\ DIRECT EFFECTS
Physical Biological an

systems and ecological ‘
processes processes INDIRECT
| EFFECTS

@

s

Economics and social

\ situation /

Vulnerability, death
Thermal stress

Lack of water
Psychical disorders
etc.

‘ Human Héalth

Diseases e.g. Dengue
Insufficient nutrition

Global climate change directly and
indirectly contributes to the
spread of diseases and premature

mortality

Source: WORLD HEALTH ORGANISATION/WORLD BANK




iversity and Climate Change Adaptation

) Likely change Likely change
Likely change  wjth successful without significant
baked in mitigation action action on mitigation

¥ ¥ \

Global temperature change (relative to pre-industrial)

0°C 15C 2°C 3°C 40C 50C
Food Falling crop yields in many areas, particularly developing regions
\ \ \
Possible rising yields in some Falling yields in many
high altitude regions developedregions
\ _ \ _ [ \ \

Water Small mountain glacier ~ Significant decrease in water . gq; jevel rise threatens
disappear — water supplies availability in many areas, including major cities
threatened in several areas Mediterranean and South Africa

Ecosystems  gytensive damage

Rising number of species face extinction

Rising intensity of storms, forest fires, droughts, flooding, and heat waves

Risk of Abrupt Increasing risk of dangerous feedbacks and abrupt, large-scale

) Ma;or shifts in the climate system
Irreversible ‘ ‘ ‘ ‘

Changes

to Coral Reefs ‘

Extreme
Weather Events

Source: IBRD/WORLDBANK 2008 (Adapted from IPCC 2007.)




Interesting Facts

Fact 2 Fact 3 Fact 4

The global climate Human-induced Global mean sea level Global surface
system continues to greenhouse gas increased throughout temperatures in 2017
warm emissions the 20th century and was the second

in 2012 was 223 mm warmest since 880,

higher than in 1880 according to NASA




Changes in the global climate system

DECREASED

Net decrease in glacier volumes?
INCREASED
Middle atmosphere temperature

DECREASED - : N
Net decrease in global sea-ice extent? INCREASED
Air temperature over land

DECREASED
Polar ice sheets

INCREASED

INCREASED
Sea-surface temperature

INCREASED sl
: f OCEG” hEGt con ten t Ausrrxli;\n (.m;t:m ment

Burean of Meteorology

Indicators of a world experiencing a consistent pattern of warming.
1 With regional variation (almost all glaciers worldwide losing mass but some gaining) but overall net loss.
2 With regional variation (large loss in the Arctic, small net gain in the Antarctic) but overall net loss.









IMPACTS OF CLIMATE CHANGE

By 2030, nine out of 10 of the major crops will experience reduced or stagnant growth rates,
while average prices will increase dramatically as a result, at least in part, due to climate change.

MAIZE RICE OTHER CROPS
GROWTH RATE GROWTH RATE GROWTH RATE GROWTH RATE
DECREASE DECREASE DECREASE DECREASE
Y, 90 89 75% 83
, PRICE PRICE PRICE PRICE
INCREASE INCREASE INCREASE INCREASE
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4, Source: HARVARD BUSINESS SCHOOL
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Source: Intergovernmental Panel on Climate Change (IPCC), (2006). “IPCC Guidelines for National Greenhouse Gas Inventories", prepared by the
National Greenhouse Gas Inventories Programme, Eggleston H.S., Buendia L., Miwa K., Ngara T. and Tanabe K. (eds). (IGES: Japan, 2006), 16. as citg:
by The Climate Policy Info Hub ™



“7 sol i
« Soil conservation
« Soil moisture retention .
A G R I € U L T U R E .
. Interface .
WATER ! SOILFWATER Interface % AIR
« Watersupply : * Soil erosion SOIL+BIODIVERSITY+AIR | «Gas
* Waterquality - «Water « Sail formation o regulation
°,  sedimentation « Sail fertility e Localclimate
*. control « Soil nutrient regulation .~ stabilization
. Interface « Detoxification i
e, . SOIL+BIODIVERSITY « \\aste treatment
o « Carbon sequestration
BIODIVERSITY "7
« Pollination
* Seed dispersal
* Pest control
« Preservation of detritivorous food chains
« Preservation of genetic diversity

20
Source: http://www.fao.org







We all can play a part

Zero Emissions

Plant a tree.
rees absorb carbon dioxide from the air

Turn off lights and electronics
when you're not using them. "

Recycle and reuse products, since
making new stuff requires more energy

Take the bus, ride a bike, or carpool.




Global temperature change (1850-2016)

Jan

Spiralling global
temperatures
from 1850-2016
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@ed_hawkins HadCRUT4

Reading. IPCC AR5 Contributing Author.




Where is Malaysia?

* Agricultural
productivity

* Rice and cereal crop
production

* Need to embrace a
new food system
approach




Malaysia Average Precipitation

Jan 2013 Jul 23 Jan 2014 Jul 2014 Jan 2015 Jul 2015

Source: TRADINGECONOMICS.COM | WORLD BANK
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Malaysia Average Temperature

Jan 2013 Jul 2013 Jan 2014 Jul 2014 Jan 2015 Jul 2015

Source: TRADINGECONOMICS.COM | WORLD BANK
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Malaysia Agricultural Productivity
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Source: THEGLOBALECONOMY.COM




Malaysia-GDP share of agriculture
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Malaysia Agriculture-Value Added
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Malaysia Cereal Crop Yield by Hectare
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Cereal yield, kg per hectar

6,000 — Malaysia

~— Thailand
Vietnam

4yl ~— Cambaodia
— China
~—— [ndonesia

3,000 ~ Philippines
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2000 2002 2004 2006 2008 2010 2012 2014
2001 2003 2005 2007 2009 2011 2013 2015

Source: TheGlobalEconomy.com, World Bank




A Agricultural Productivity for Malaysia and It’s Neighbours

Malaysia’s agricultural productivity lags that of other countries
Paddy - average yield per hectare by country Dry seaweed - average yield per heciare by country
Matic fonne per hacitie per sedson Memic fenne Der helicre Par year
Australics Phiippines 22
China
Indioresis 2.0
Vietnom
Maloysio
Ircdonesia
MyCKnC Papaya - average yield per hectare by country
Bonglacesh Melric onne oer heccie per yedr
Broa|
Malaysia
Mexico
[§7e ]
lrcsies
Thailand
Malkoysia

Source: www.myagrosis.gov.my




Agricultural Value Added for Malaysia and It’s Neighbours

Value added in the agricultural sector as percent of GDP
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Source: TheGlobalEconomy.com, World Bank




Which way to GO?

Low agricultural
productivity means
food insecurity and

probable hunger

Adjust to climatic
changes and improve

food systems and Reduced Greenhouse
explore underutilised emissions from
crops agriculture and improved
( oS food productivity
F i




Literature Reviews

Alam et al. (2011) Impacts of Agriculture Primary and Natural disaster,
Productivity in secondary data drought, flood,
Malaysia. analysis plant disease
have a negative
impact on
agriculture
productivity and
profitability
Ayinde (2011).. Effect of Climate Descriptive Temperature
ggﬁggl?u?gl statistics and change has
Productivity in Nigeria Co -integration negative effect
analysis while rainfall
change has
positive effect on
agricultural
productivity
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The Results of Bound Tests

F-statistic Optimal lag length

Model 1 (Total) 9.815*** (3,0,2,2,1,0) 10% 2.331  3.417

Model 2 (Paddy) 6.415*** (2,3,1,3,2,1) 5% 2.804 4.013

Model 3 (Rubber 12.085***

Note: *, ** and *** indicate significance at 10% level, 5% level and 1% level respectively.



A Long-Run and Short Model Estimates

Model 1 Model 2 Model 3 Model 4
(Total) (Paddy) (Rubber) (Palm Oil)
Long-run
L, -1.3157*** -1.4799*** -1.8875* -2.1002***
K, 0.9674*** 0.5589*** -2.1459** 0.1104
Land, 2.1916*** 2.8018*** 0.9886 2.6610***
Rain, 0.4826* 0.8768*** 0.3558 -0.0809
Tem, -1.4549 -5.3775* -0.5309 -18.0073
agp -9.5029 -5.3763 12.4395 21.4792
Short-run

Z -0.4771*** -0.1998

L, 1

Y

— -0.2353**

Ly >
AL, -1.2171*** -1.0394***
AL, 4 -0.0179
AL, > 0.1657**
AK, 0.2303 0.0414 0.0247 -0.4344**
AK, 4 -0.3533** 0.3956***
ALand, 2.9481*** 1.1223***
ALand,_ 4 1.5107** -1.5564***
ALand,_» -1.3158***
ARain, 0.1378* 0.1448**
ARain,_4 -0.1187*
ATem, 0.3372 -4.5979**
ATem, 4 4.5803**
ECT,_4 -0.6535*** -0.6298*** -0.1352*** -0.4124***

37

Note: *, ** and *** indicate significance at 10% level, 5% level and 1% level respectively.




The Results of the Diagnostic Tests

Model 1 Model 2 Model 3 Model 4
Diagnostic test (Total) (Paddy) (Rubber) (Palm Qil)
Normality 1.0682 2.5354 0.9888 6.4740**
Serial Correlation 3.8393 2.8865 1.1782 3.2906
Heteroskedasticity 15.6511 8.2405 14.5977 14.0991
Ramsey RESET 0.4564 g 0.1472 ) 4.2925* ) 0.0959
CUSUM
CUSUM?

38

Note: *, ** and *** indicate significance at 10% level, 5% level and 1% level respectively




Effect of climate change on paddy in Malaysia is significant

More rainfall means better paddy plantation

Higher temperature harms paddy plantation

Average temperature increase in the short-run
will lead to a reduction in the palm oil productivity




In a nutshell

Reduce Greenhouse Gas
Emissions

Maintain Malaysia temperature
within range of 24°C and 28°C

Intensify research on improving
food system adaptability to
climate change




listening!

Any questions?

You can find me at @abdrahim_as@upm.edu.my

41



https://mail.google.com/mail/u/0/?view=cm&fs=1&to=abdrahim_as@upm.edu.my

